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I,     INDUSTRIAL  EDUCATION 


Industrial  Education  is  a  nronram  consistim  of  courses  which  nrovide  ?.  cnntiniium  of 
exneriences,  startinn  with  exploratory  activities  in  the  junior  hioh  school  and  exnandim 
in  the  hiqh  school  to  the  develonpient  of  skills  related  to  career  fields.    This  develooment 
of  the  student's  skills  is  planned  for  throunh  courses  in  Industrial  Arts  and  Vocational 
Education  culminating  in  on-thf^-ioh  work  experience,  or  entry  into  a  iob  nr  post-hioh  school 
institution  for  further  education. 

The  nronram  consists  of  courses  ranqinq  from  those  designed  for  an  exploration  of  the 
technologies  and  trade  areas  to  units  of  practical  preparation  for  a  career.     In  the  Process 
the  courses  develon  the  student's  knowledoe  of  himself,  his  talents  and  his  skills. 

The  Industrial  Education  course  "guides"  nrovide  the  teacher  '''ith  an  outline  of  the 
topics,  generalizations  and  concents  selected  t'^s  most  >^ele\'ant  for  the  ni^vsical  and  mental 
development       the  stt'dents  ^'nd  t^e  lonicaf  development       th''?  subioct  area  in  accordance 
with  t^^e  resources  of  tl"'e  schnol  in  both  t^ac^'inn  personnel  and  facilities. 

The  guide  leaves  much  scope  for  the  teacher  to  develc^  content  r^^-lated  to  the  tonics, 
especially  in  writing  behavioral  obiectives  describino  specific  changes  in  student  behavior 
anticipated  from  the  learning  tasks. 

It  is  exnected  that  each  school  district  'vill  develop  a  nronram  of  Industrial  Education 
appropriate  to  the  fulfilment  of  the  needs  of  its  student  clientele. 


II.    OBJECT  IVES 


A,    Industrial  Education  Obiectives 

The  neneral  objectives  of  Industrial  Education  co'inlement  the  aims  and  obiectives 
of  the  secondary  school.    The  objectives  o^  Industrial  Education  are  to: 

1.  to  provide  students  with  the  curriculum  content  designed  to  develop  fundamental  tool 
and  procedural  skills  which  help  prepare  them  to  enter  a  family  of  occupations. 

2.  to  provide  students  with  courses  that  serve  as  vehicles  which  help  them  relate  their 
academic  knowledge  to  vocational  competencies. 
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3.  to  provide  students  the  opportunity  to  develop  basic  competencies,  both  academically 
and  in  work  skills  to  enter  either  a  job  or  a  post-high  school  institution  for 
further  education. 

4.  to  provide  students  with  the  environment  whereby  they  may  develop  sound  attitudes, 
acceptable  work  habits,  and  achieve  a  feeling  of  accomplishment. 

B.  Construction  and  Fabrication  Career  Field  Objectives 

The  Construction  and  Fabrication  career  field  should  provide  a  student  an 
opportunity  to: 

1.  Gain  an  understanding  of  the  career  field. 

2.  Develop  skills  and  knowledge  necessary  for  job  entry  and/or  articulation  with 
post-secondary  educational  institutions. 

3.  Develop  a  standard  of  performance  acceptable  to  craftsmen  in  the  trade,  government 
and  industry. 

4.  Study  labour  organization  and  legislation  regulating  work  conditions. 

C.  Major  Area  of  Study  Objectives 

The  specific  objectives  of  the  Welding  program  are  in  harmony  with  the  purposes  of 
the  Industrial  Education  Program  and  are  as  follows: 

The  Welding  courses  shall  provide  students  the  opportunity  to: 

1.  Learn  and  work  in  an  environment  that  enables  them  to  make  a  realistic  assessment  of 
themselves,  their  interests  and  aptitudes  as  they  relate  to  Welding. 

2.  Develop  habits  and  attitudes  acceptable  to  the  trade  concerning  safety,  working 
relationships,  and  efficient  use  of  time  and  material. 

3.  Develop  basic  competencies  in  the  use  of  tools,  materials  and  processes  that  may 
be  used  to  gain  advanced  placement  in  apprenticeship,  technical  institute  programs 
or  on  the  job. 
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III.  EVALUATION 

Evaluation  of  student  growth  should  be  based  on  stated  behavioural  changes  and  specific 
criteria  understood  by  the  students.    Allowance  should  be  made  for  both  self  and  teacher 
evaluation  and  in  some  cases  peer  evaluation.    Evaluation  should  further  be  based  on  the 
three  domains  of  learning  as  defined  by  an  Alberta  committee  of  Industrial  Education  teachers. 
Their  categories  are  as  follows: 

a.  Verbal  and  Written  Communication 

b.  Personal  Growth 

c.  Manipulative  Skills 

The  weighting  given  each  of  the  three  measures  will  depend  on  the  nature  of  the  behaviour 
being  evaluated.    For  a  more  detailed  treatment  of  evaluation  see  the  Industrial  Education 
Handbook. 

IV.  ORGANIZATION 

A.  Guide  Organization 

The  course  guides  are  developed  on  the  following  pattern: 

1.  Topic:    Each  course  is  subdivided  into  a  number  of  topics. 

2.  Generalization:    The  main  generalization  or  "big"  idea  that  students  should  learn 

follows  each  topic. 

3.  Concepts:    The  concepts  divide  the  topic  into  the  teaching  components.    They  give 

more  direction  on  specific  areas  that  should  be  studied. 

4.  Behavioural  Objectives:    These  describe  specific  changes  in  student  behaviour  which 

result  from  the  learning  tasks  he  performs. 

The  Guide  gives  only  a  few  sample  behavioural  objectives. 
It  is  the  responsibility  of  the  teacher  to  develop  as  many 
behavioural  objectives  as  he  can  teach  in  the  time  available. 

Facts  are  taken  to  be  items  of  specific  information,  concepts  are  categories  of 
information  and  generalizations  express  the  relationship  between  concepts. 
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In  planning  a  lesson,  the  teacher  moves  down  this  hierarchy  whereas  in  learning, 
the  student  begins  with  facts  and  moves  upward  as  illustrated  in  the  diagram. 


General izations 

i  t 

Teacher  Concepts  Concepts  Student 

1  t 

Facts  Facts 

5.  Suggested  Activities:    A  few  suggestions  are  made  as  to  the  types  of  activites  that 

could  be  used  to  achieve  the  behavioural  objectives. 

6.  Resource  Materials:    This  column  suggests  where  materials  may  be  obtained. 
B.  Program  Organization 

1.  Program  Description 

The  Welding  modules  give  students  the  opportunity  to  learn  the  theory  and  skills 
necessary  in  the  Welding  trade.    They  will  learn  to  identify  and  use  hand  and  power  tools  to 
perform  the  major  processes  of  shaping,  forming  and  fastening  metal  products.    Their  projects 
can  include  activities  ranging  from  Welding  exercises  to  fabricating  trailers.    In  the 
process  they  will  learn  about  the  trade,  job  opportunities,  business  practices,  and  enough 
skills  to  get  a  job,  go  into  apprenticeship  or  enhance  theiravocational  interests. 

2.  Program  Organization 

The  major  is  divided  into  six  five-credit  modules  and  one  module  of  five-ten  credits. 
Entry  into  the  major  is  through  Materials  10,  General  Technology  10  or  Welding  12.  Welding 
22A  is  required  to  advance  to  the  other  modules  in  the  sequence  except  modules  32A  and  32B 
which  may  be  selected  earlier.  (See  chart  page  6). 

32C  is  the  last  course  in  the  35  credit  sequence  and  can  be  used  to: 

a.  Provide  greater  depth  to  a  module  taken  previously. 

b.  Take  work  in  actual  construction  under  a  Work  Experience  plan  whereby  the  Welding 
teacher  supervises  the  student  on  the  job.    The  student  must  be  under  the  supervision 
of  a  journeyman  while  on  the  job. 
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In  addition  to  the  modules  set  out  in  the  major  for  Welding  a  student  may  select 
modules  designated  as  minors.    These  are  normally  the  first  level  or  introductory 
course  of  the  area,  e.g.  Machine  Shop  would  be  Machine  Shop  12. 

A  student  wishing  to  meet  the  requirements  of  the  Apprenticeship  Branch  must 
complete  all  seven  modules  in  the  major  area. 

Some  students,  however,  may  take   only  a  few  modules  in  a  major  area  as  a  supple- 
ment to  their  academic  program  or  they  may  broaden  their  selection  to  other  career  fields. 
The  scope  of  the  Industrial  Education  program  allows  the  flexibility  necessary  for  the 
program  to  be  tailored  to  meet  the  interests  and  needs  of  the  individual  class  or  student. 

The  chart  on  Page  6  gives  a  graphic  description  of  the  Welding  program.  Each 
module  is  identified  and  the  sequences  are  indicated  by  lines,  e.g.  After  a  student  has 
completed  one  of  Welding  12  or  Materials  10  or  General  Technology  10  he/she  may  advance  to 
any  module  to  which  the  solid  line  leads.    In  this  case  any  of  22A,  32A  or  32B.    Only  32C 
requires  that  all  modules  before  it  be  completed. 

Once  a  student  has  enroled  in  a  "22"  or  second  level  course  he  may  also  select 
modules  from  the  minor  fields. 

Students  may  find  some  of  the  courses  in  the  listed  related  fields  beneficial  to 
their  career  program  development.    They  are  encouraged  to  take  some  of  these  to  complement 
their  program. 

3.  Facility  Organization 

The  organization  of  the  physical  facilities  is  in  part  determined  by  the  original 
plan.    There  are  however  adjustments  that  can  be  made  in  the  layout  by  the  teacher  to  accommodate 
his/her  style  of  teaching.    The  number  of  students  in  a  class  affects  the  way  the  lab  or 
shop  is  organized.    While  most  of  the  shops  in  Alberta  are  designed  for  16  to  20  students, 
a  number  of  factors  must  be  considered  in  the  final  assignment  of  class  load.    These  factors 
include:  1.  physical  size  of  the  shop  or  laboratory 

2.  type  of  student 

3.  amount  of  equipment 

4.  type  of  programming 

5.  type  of  course 

6.  training  and  experience  of  the  teacher 

Safety  of  the  students  and  their  opportunity  to  obtain  teacher  contact  are  important 
considerations  when  class  loads  are  determined. 
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V.    CAREER  OPPORTUNITIES 


Students  havinn  taken  all  or  most  of  the  modules  in  the  '''eldinn  ma.ior  may  look  for//ard 
to  the  followina  careers: 
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lELDING  COURSE  MODULES 
.    Weldinn  12 


INTRODUCTION 

The  Welding  program  in  the  high  school  will  provide  the  student  with  a  basic  under- 
standing of  what  the  Welding  and  Fabrication  trades  consist  of.    They  will  provide  a 
stepping  stone  to  the  opportunities  that  are  available  in  the  Welding  industry. 

I.  OBJECTIVES 

The  objectives  of  Welding  12  are: 

1.  to  give  the  student^an  understanding  of  the  role  of  the  welder  in  industrial  society. 

2.  to  introduce  the  students  to  the  safe  use  of  tools  and  acceptable  procedures  basic 
to  the  welding  trade. 

II.    CONTENT  SUMMARY 
The  Welding  12  course  is  a  5-credit  course. 

1 .  Career  Field  Study 

2.  Trade  Study 

3.  Safety  in  the  Welding  Shop 

4.  Measurement 

5.  Tool  Processes 

6.  Joining  and  Separating  Metals 

7.  Metal  Removal 

8.  Fabrication 

When  welding  is  used  as  an  element  in  the  General  Technology  program  65  hours  of 
time  should  be  spent  on  the  above  topics. 


III.  REFERENCES 

C.  A.  Tuttle.    Fundamentals  of  Oxy -Acetylene  and  Arc  Welding.     Pitman  (Canada)  Ltd. 

J.  A.  Pender.    Vlelding.    McGraw-Hill  Publishing  Company  of  Canada. 

Griffin  &  Roden.    Basic  Oxy -Acetylene ,  Basic  Arc  Welding.  Delman. 

Lincoln.       Lessons  in  Ave  Welding.    Lincoln  Electric  Co.  Ltd. 

F.  N.  Masson.      Welding  Theory  and  Practice.    MacMillan.  of  Canada. 

Most  Useful 

IV.  CONTENT 

Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the  following 
pages.    Teachers  are  expected  to  develop  additional  behavioural  objectives  and  activities 
to  supplement  the  identified  content  and  maintain  relevancy. 


Career  Field:     Construction  and  Fahri cation 


Topic    I:    CAREER  FIELD  STUDY  Major:  Weldin 

Generalization  A:    There  are  many  occunation*:.  vithin  and  related  to  the  Course:  i-'eldi 

career  field  of  Construction  and  Fabrication. 


Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1 .    Career  f iel d 
occunations 

3  hrs. 

The  student  vn  1 1 : 

a.  list  the  various  occunations 
existent  in  the  career  field 
and  their  basic  entrv  renuire- 
ments . 

b.  discuss  the  various  courses 
offered  within  the  school 
svstem. 

Lectures,  field  trios, 
sneakers,  films,  T.  V. 

2.    Related  Occunations 

As  above. 

3.  Emnlovment 

3  hrs. 

a.    survev  tho  emnlovment 

onoortuni ties  in  a  ci^osen 
trade,  local! v,  reaionallv 
and  nationally. 

1 
1 
1 

Notes : 
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Topic    II:    TRADE  STnOY 

Generalization  B:    The  welder  fulfills  an  imnortant  function  in  our  modern  industrial  society. 


Concept  and  Sub-Concepts 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Certification 

?.  hrs. 

The  student  v/i  1 1 : 

a.    discuss  the  different  classes 
of  v-'elder  certificates: 

(i . )  2nd  class 
Mi.)  Journeyman 
(iii . )  Provisional  R 
(i V. )  R  pressure 

(v. )  A  certificate 
fvi . )  nthers 

as  certified  by  thp  provincial 
qovernment . 

Annrenticeshi n  or 
Tradesman  Hual i f icati on 
Board. 

Notes : 


Topic  Til:    SAFFTY  IN  THP  ''EiniNn  SHOP 


Generalization  C:    A  knov/ledqe  and  practice  of  safetv  is  essential  in  all  shon  and  laboratory 

activities. 


Concept  and  Sub-Concepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Eesources 

1 .  Unsafe  Act 

2.  Unsafe  Conditions 

3  hrs . 

The  student  wi 11 : 

a.    list  the  unsafe  activities  in 
a  weldinn  shon  with  renard  to 
the  followinn: 

(i . )  electric  safetv 
(i i . )  nressure  oases 
(iii.)  flammable  materials 
fiv. )  elp>ctric  arc 
(v.)  use  of  tools  for  the 
job-the  correct  tool . 

a.  use  tools  safelv. 

b.  discuss  hov/  to  identifv 
conditions  '-'hich  could  lead 
to  injuries  on  the  job  e.q. 
v/eldinn  on  unknown  containers. 

Films,  Demonstrations, 
Sneakers,  etc. 

Notes : 


Topic    IV:  HEASUREMEMT 

Generalization  D:    Measurement  and  layout  are  essential  to  the  nrooer  manufacture  and  renair  of  most  nroducts. 
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Concept  and  Sub-Concepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1 .  Measuring  Units 

2.  Measurinn  Instrument? 

3.  Layout  ■■lethodoloq.v 

3  hrs . 

The  student  v/i  1 1 : 

a.    read  a  scale  down  to  one 
mil  1 i meter . 

a.  use: 

(i . )  a  rule 
(i  i . )  a  square 

-  slidino  Tee-Combination 
(i i i . )  cal  i ner 
(i  V. )  mi crometers . 

a.  use  accentable  tschninues: 

(i . )  to  snuare 
(ii.)  to  alio'-'  for  thickness 
(iii.)  to  cone  anqle  irons 
(iv.)  basic  "snreadouts" 
(a  box). 

b.  use  the  basic  instruments: 

(i . )  scratch  ariel 
(i i . )  ounches 
(iii . )  dividers 
(iv.    marl' inn  chalk 

Notes : 


Topic  V:    Tool  Processes 

General ization  E:  Materials  are  shaped  by  removing,  combining  and  joining 

using  hand  and  power  tools. 


Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1 .  Mechanical  removal  by 
Shearing 

i)  hand  tools 

the  student  wi 1 1 : 

a.  remove  material  safely  by  using 
the  following  tools; 
i)  hack  saw 
ii)  chisel 
iii)  file 
iv)  tap 
v)  die 

ii)  power  tools 

b.  remove  material  safely  by  using 
the  following 

i)  power  grinder  (pedistal) 
i  i )  power  saw 
iii)  drill  press 
iv)  portable  power  tools 
-drill 
-sander 
-saws 

2.  Combining 

a.  combine  materials  by  using: 
i)  fasteners 

-threaded  (bolts) 

-non  threaded  (rivetts) 

o .  1  0  rm  1  n  g 

a.  Torm  material  uy. 
i)  bending 
ii)  hammering 

1 

1 

Topic  VI:  JorHN'O  AMD  SFPARATrjn  '^ETALS 

Generalization  F:    "''ptals  mav  be  ioined  bv  cohesion  and  adhesion. 


Concept  and  Sub-Concepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

1  ne 

stunent  wi i i . 

(i . )  electric  arc 

a . 

b. 

describe  the  electric  arc  cir- 
cuit us  inn  the  correct  termin- 
olonv  of  voltane,  amneres , 
resistance  and  newer. 

v/eld  ferrous  netals  vn' th 
various  tynes  of  electrodes. 

demonstrations,  film 

btr  11 'b,   uibuubbiUM  driu 

ronorts . 

Heidi  no  of  nlate  usim 
el'-^ctrodes  to  nive  the 
student  an  idea  of  the 
many  different  tynes. 

111     1   n  Y\/ -  s  po \/1  o  rs  D 
^  1  !  .  ^    U  A  y    a K  l.  y  1  c  1 1  c 

fusion 

a . 
b. 

handle  t!^e  oxv-acetvlene 
enuinment  in  a  "^afe  manner; 
that  is,  use  ^roner  start-un 
and  shut-dov/n  techninues. 

make  basic  oxy-acetvlene  v/elds 
in  various  thickness  of 
ferrous  metals. 

p "t"  1         ^ho    c  "t" a  v^"!"  —  1 1  n 

and  shut-dov/n  techninue. 

Wpldino  OP       na  throunh 
three  to  11  aa  material. 

(iii.)  brazinq 

25  hrs. 

a . 

describe  the  di^Fference  hetveen 
brazino  and  braze  v/eldinn  an^ 
the  different  ioint  nrpnaration 
and  annlications  of  each. 

Film  strins,  demonstra- 
tions, braze  conner  and 
stainless  stpel . 

Notes : 

Topic  VI;  JOIMINH  AMD  SEP/\RATPrn  METALS  (Continued) 
Generalization 


Concept  and  Sub-Concsepts 

/^prox. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

2.  Adhesion 

The  student  v.'i  11 : 

(i . )  braze  weldinn 

a .    bronze  v/eld  steel 

Braze  weld  mild  steel. 

fii . )  solderina 

b.    solder  linht  qaune  metals  and 
describe  the  theorv  of 
solderinq  and  nurnose  of 
f 1 uxes , 

Solderinq  Conner  on  linht 
qauoe  and  oalvanized  iron. 

Notes : 


^op^c    VII:  METAL  REMOVAL 

Generalization    G:    Metal  may  be  removed  bv  thermal  means. 
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Concept  and  Sub-Concepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.    Thermal  Senaration 

(i . )  oxy-acetylene 
torch 

5  hrs. 

The  student  ^/i  1 1 : 

a.  exnlain  whv  some  metals  mav  and 
others  may  not  be  cut  with  an 
oxv-acetylene  torch. 

b.  usinn  an  oxy-acetvlene  torch 
cut  iron  and  steel  in  various 
Shanes  accurately. 

c.  describe  nroner  cuts  and  the 
faults  o-*"  others. 

d.  identifv  the  tvnes  of  torches 
and  the  function  and  tynes  of 
different  ti'^s. 

Audio-Visual  demonstra- 
tions, practical 
demonstratif^ns . 

Cuttina  of  flat,  round, 
amle  and  i  beam  material. 

Notes : 


20    Topic    VIII:  FABRICATTOf! 


Generalization  H:    The  Weldinn  trade  makes  use  of  the  nrincinles  of  adhesion,  cohesion,  separation  and 

forminq  of  metal  components  in  fabrication  and  renair. 


Concept  and  Sub-Conoepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Fabrication 

2.  Renair 

The  student  m 1 1 : 

a.    throunh  the  project  solve  a 
particular  problem  as  it 
v/ould  be  encountered  in  a 
V"/eldinq  shoo. 

a.    renair  a  variety  of  metal 
parts  such  as  v/ould  be 
encountered  in  a  veldinq 
shop. 

Small  proiect: 

(i.)  Lincoln-projects 
for  schools 
(ii.)  Hobart-school 
projects 
(iii . )  own  desiqn 

Notes : 


V/FLnriG  CniiRSF  MOnuLES 
2.    Weldinn  ?2A 


INTRODUCTION 

Students  having  completed  Welding  12  or  General  Technology  10  may  advance  to 
Welding  22A  or  32A. 

I.  OBJECTIVES 

The  objectives  of  Welding  22  is  to  provide  the  student  with  the  opportunity  to  develop  basic 
electric  arc  and  oxyacetylene  welding  techniques. 

II.    CONTENT  SUMMARY 

1.  The  electric  arc  process 
-safety 
-terminology 

-machines  and  electrodes 
-cohesion 

2.  Oxy-acetylene  process 
-safety 

-cohesion 
-flame  cutting 
-forming 
-pipe  welding 

3.  Fabrication  and  repair. 


III.  REFERENCES 
The  following  references  apply  to  Welding  22A,  22B  and  22C. 
Althouse,  Torinnquist,  Bowditch.    Modem  Welding.    General  Publishers  Ltd. 
The  Oxyaoetylene  Handbook.    Union  Carbide  Corporation  Ltd.,  Linde  Division. 
Lincoln.    Fvoaeduj'e  Handbook  of  Ave  Welding^  Design  and  Practice.     Lincoln  Electric  Co.  Ltd. 
Jefferson.    Welding  Encyclopedia.    Montecello  Books  Ltd. 
Griff en  &  Roden     Welding  Processes.    Del  mar  Publishers  Ltd. 
Most  Useful 

IV.  CONTENT 

Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the  following 
pages.    Teachers  are  expected  to  develop  additional  behavioural  objectives  and  activities 
to  supplement  the  identified  content  and  maintain  relevancy. 


Career  Field:    Construction  and  Fabrication 


Topic   I:    ELECTRIC  ARC  PROCESS  Major:  Weldino 

Generalization  A:    "letals  mav  be  ioined  by  the  heat  oroduced  from  Course:    Weldinq  ?2A 

an  electric  arc. 


Concept  and  Sub-Concepts 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1 .  Safety 

2.  Terminoloqy 

3.  'lachine  T^'nes 

4.  Electrodes 

The  student  v/i  1 1 : 

a.    demonstrate  verbal Iv  an  under- 
standino  of  the  electrical 
terns:    voltane,  amneraoe,  A.C., 
'^.C,  rectifiers,  diodes. 

a.  describe  the  different  tvnes  of 
v/eldinn  machines:    ■'^..C.  trans- 
formers, Alternators,  D.C. 
Generators,  AC/HC  Rectifiers  - 
other  tvnes . 

b.  exr'lain  the  advantanes  and 
di sadvantan^s  of  each  of  the 
above  machines. 

a.    select  and  tell  ^'.'hv  on-'^ 

electrode  vill  io  a  narticular 
iob  ^est. 

Demonstrations,  "^ilms, 
other  A.  V.  means. 

Notes : 


Topic  I:  ELECTRIC  ARC  PROCESS  (Continued) 
Generalization 


Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

5.  Cohesion 

(i . )  plate  square 
butt  weldinn 
techniaue 

4n  hrs. 

a.    describe  the  A.''!.S.  electrode 
classification. 

h.    fusion  veld  '-ith  F-6nin,  F-6011, 
^-Fni3,  E-7^'14,  E-7n2^  and 
F-7018  electrodes  the  follo'-'inn 
joints  and  '-'elds:    "utt  i-/eld, 
Lan  '-'old.  Corner  ''eld  and 
Fillet  '-/eld.    These  v.-elds  vill 
be  in  the  flat  position 
nrooressinq  to  out  of  nosition 
denendinn  on  the  sneed  of  skill 
acouisition  and  the  particular 
electrodes  beim  used. 

c.    demonstrate  v/elds  in  the  flat, 
vertical  and  horizontal 
nosi  tion . 

Notes : 


"^QP^^     II:    OXY-ACETYLFMF  PROCFSS 

Generalization  B:    The  oxv-acetylene  nrocess  is  used  for  ioininq  and  senaratinq  metals. 


Concept  and  Sub-Conoepts 

Pipprox, 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Eesources 

1 .  Safety 

2.  Cohesion 

3.  i^lame  Cuttinn 

30  hrs. 

The  student  v/i  1 1 : 

a.  list  all  the  nieces  of  oxy- 
acetylene  outfit,  the  nurnose 
of  each  and  how  to  safely 
operate  each. 

b.  demonstrate  the  nroner  start- 
up and  shut-dov/n  of  an 
oxv-acetvlene  outfit. 

a.  fusion  weld  several  different 
gauqes  of  material  -  steel,  in 
the  common  loints  and 
nositions  Tee,  Putt,  l.an  and 
Outside  corner  in  the  flat, 
horizontal  and  vertical 

no^^i  ti  ons . 

b.  oxy-acetvlene  weld  small 
diameter  nine. 

a.    demonstrate  th"  cor^^ect  cuttinn 
nosition  and  techninues  for 
different  shanes. 

Practice  sa 
maninulatio 

fe  torch 
n. 

Notes : 


Topic  II:  OXY-ACETYLEME  PROCESS  (Continued) 
Generalizaticjn 


Concept  and  Sub-Concepts 

^prox. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

4.  Eorminq 

a.    heat  and  hend  iron  to 

specified  lenoths  and  angles. 

5.    Pipe  Welding 
Technique 

a.    weld  nine  in  fixed  and  rolled 
position  -  Butt  Mitered  ioints. 

Visit  nine  fabricating 
nlant. 

Notes : 


Topic  III:  FABRICATinri 


Generalization  C:    The  'teldinn  trade  makes  use  of  the  nrincinles  of  adhesion,  cohesion, 

separation  and  forminn  of  metal  comnonents  in  fabrication  and  renair. 


Concept  and  Sub-Concepts 

Approx, 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Fabrication 

2.  Repair 

40  hrs 

The  student  wi 1 1 : 

a.    h*n  the  fabrication  and/or 
renair  of  different  items) 
demonstrate  kno'-'ledne  of:  dis- 
tortion control,  electrode 
selection,  use  of  shon  v/eldinn 
tools  and  a  sound  anproach  to 
the  weldinq  trade. 

a.  demonstrate  nroner  technioues 
and  uses  of: 

nunches 
dri  lis 

saws,  nover  an'^  manual 
work  inn  tool*", 
qrinders 

"/renches ,  nut  and  ^^olt 

selection 

chi  sels 

anv  othe^  veldim  shon  tools 

b.  the  student  'v'i  11  renair  as 
needed  anv  -items  that  come 
to  the  shoo. 

Fabricate  items  for 
personal  use,  for  sale  or 
to  be  later  scranned. 

The  nroject  should  pro- 
vide the  student  with  the 
o^nortunitv  to  use  all  the 
I'eldinn  shon  tools. 

Notes : 


•'FLDING  CHMRSF  '^ODI'LFS 
3.    Weldinn  22B 


30 


INTRODUCTION 

A  student  must  have  completed  Welding  22A  before  advancing  to  22B. 

I.  OBJECTIVES 
The  objectives  of  Welding  22B  are: 

1.  to  provide  for  in  depth  study  and  skill  development  in  oxyacetylene 
and  electric  arc  welding  techniques. 

2.  to  introduce  oxyacetylene  and  electric  arc  specialty  techniques. 

II.    CONTENT  SUMMARY 

1 .  El ectric  Arc 
-cohesion 

-special  techniques 

2.  Oxy-acetylene 
-brazing 
-hard  surfacing 

3.  Fabrication  and  repair. 

REFERENCES 

The  following  references  apply  to  Welding  22A,  22B  and  22C. 

*  Althouse,  Torinnquist,  Bowditch.    Modern  iJelding.      General  Publishers  Ltd. 
The  Oxyacetylene  Handbook,       Union  Carbide  Corporation  Ltd.,  Linde  Division. 

Lincoln.      Fvooedvre  Handbook  of  Arc  Vlelding^  Design  and  Practices.     Lincolne  Electric  Co.  Ltd. 

*  Jefferson.  Welding  Encyclopedia  .      Montecello  Books  Ltd. 
Griffen  &  Roden.    l^elding  Processes.    Delmar  Publishers. 
*    Most  Useful . 


IV.  CONTENT 


Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the 
following  pages.    Teachers  are  expected  to  develop  additional  behavioural  objectives 
and  activities  to  supplement  the  identified  content  and  maintain  relevancy. 


Calmer  Field:    Construction  and  Fabrication 


Topic   I:    ELECTRIC  ARC  PROCESS  Major:  Weldinq 

Generalization     A:    Metals  mav  be  joined  by  the  heat  nroduced  from  Course:    Weldina  22R 

an  electric  arc. 


Concept  and  Sub-Concepts 

i^prox. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

(i . )  square  butt 
out-of- 

nosition,  butt 

weldinq 

technique 

(i i . )  V  Rutt  v/el di nq 
techniques 

(i  ii . )  nine  weldinq 
technique 

(^0  hrs 

The  student  will : 

a.  use  all  of  the  common  elec- 
trodes as  a  review  of  the 
flat  position  v/eldinn. 

b.  use  the  common  electrodes  in 
horizontal,  vertical  and  some 
overheat  nosition  weldinq. 

c.  weld  V  Butts  in  the  flat  a^'^ 
vertical  oositions. 

c.    weld  nine  joints  mitered  and 
V  Butts 

Notes : 


Topic     II:    OXY-ACETYLEME  PROCESS 

Generalization  B:    There  are  many  snecial  and  unioue  anpli cations  of  the  oxv-acetylene  flame. 


Concept  and  Sub-Conoepts 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Eesources 

.  Cohesion 

The  student  v;i  1 1  : 

(i . )  brazing 

a.    braze  ferrous  and  non-ferrous 
netal s . 

(ii.)  hard 

surfacing 

b.    hard  surface  bolt  heads 

I.  Adhesion 

(i . )  braze  weldina 

> 

?5  hrs. 

a.    braze  v/eld  ferrous  and 
non-ferrous  metals. 

Notes:     The  student  v.-ill  at  this  staoG  bo  fullv  familiar  vn'th  the  ox^'-acetvlene  fusion  v/elds  and  ioints  in  all  nositions. 


Career  Field:    Construction  and  Fabrication 


Topic   I:    ELECTRIC  ARC  PROCESS  Major:  Weldinn 

Generalization     A:    Metals  may  be  joined  by  the  heat  nroduced  from  Course:    Weldinn  22R 

an  electric  arc. 


Concept  and  Sub-Concepts 

Pipprox. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

(i . )  square  butt 
out-of- 

nosition,  butt 

v/eldinq 

technique 

(ii . )  V  Butt  weldinq 
techniques 

(i  ii . )  nine  v-;eldinn 
technique 

60  hrs 

The  student  wi 1 1 : 

a.  use  all  of  the  common  elec- 
trodes as  a  reviev/  of  the 
flat  position  veldinn. 

b.  use  the  common  electrodes  in 
horizontal,  vertical  and  some 
overheat  nosition  weldinn. 

c.  v/eld  V  Butts  in  the  flat  an'-i 
vertical  oositions. 

c.    veld  nine  joints  mitered  and 
V  Butts 

Notes : 


Topic     II:    OXY-ACETYLE'iE  PROCESS 

Generalization  B:    There  are  manv  snecial  and  uninue  annlications  of  the  oxv-acetylene  flame. 


[Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

.  Cohesion 

The  student  vn"  1 1 : 

(i . )  brazing 

a.    braze  ferrous  and  non-ferrous 
netal 5 . 

(ii . )  hard 

surfacing 

b.    hard  surface  bolt  heads 

.  Adhesion 

(i . )  braze  v/eldina 

?5  hrs. 

a.    braze  v/eld  ferrous  and 
non-ferrous  metals. 

^otes:     The  student  v.'ill  at  this  stano  bo  fullv  familiar  v/if^  the  C!X}'-acetylene  fusion  v/elds  and  joints  in  all  nositions. 


Topic  III:  FARRICATION 


Generalization  C 


The  '-/eldina  trade  ma!:es  use  of  the  nrincinles  of  adhesion,  cohesion, 
separation  and  formino  of  metal  comnonents  in  fabrication  and  reoair. 


Concept  and  Sub-Concepts 


^prox. 

Time 


Behavioural  Objectives 


Activities  or  Jobs 


Resources 


1.  Fabrication 


2.  Repair 


The  student  wi 1 1 : 

a.    in  the  fabrication  and/or 
renair  of  different  items, 
demonstrate  knov/ledne  of 
distortion  control,  electrode 
selection,  use  of  shon 
weldina  tools  and  a  sound 
annroach  to  the  v/eldinq  trade 

a.    renair  as  needed  any  items 
that  cone  to  the  shon. 


Fabricate  items  for 
personal  use,  for  sale  or 
to  be  later  scranned. 
The  project  should  pro- 
vide the  student  with  all 
the  v/eldino  shoo  tools. 


45 

-50  hr. 


Notes : 


WELHINH  COMPSF  MOQl'LES 

4.    Ueldinn  22C 

Advanced  Weldina 


INTRODUCTION 

Welding  22C  is  in  sequence  and  students  must  have  completed  22B  before  advancing. 

I.  OBJECTIVES 
The  objectives  of  Welding  22C  are: 

1.  to  provide  the  opportunity  for  in-depth  study  and  skill  development, 
in  oxy-acetylene  and  electric  arc  welding  techniques. 

2.  to  introduce  specialty  techniques. 

3.  to  introduce  inert  gas  welding  (optional). 


II.    CONTENT  SUMMARY 

1.  Electric  arc  welding 
-vee  butts 

-pipe  welding 

2.  Special  electric  arc  applications 
-specialized  electrodes 
-thermal  separation 

3.  Special  oxy-acetylene  applications 
-braze  welding 

-unique  applications  of  cohesion  and  adhesion 

4.  Fabrication  and  repair 

5.  Metal  inert  gas  welding  (optional) 
-theory 

-TIG  welding 

6.  Tungsten  inert  welding  (optional) 
-theory 

-TIG  welding 


REFERENCES 

The  following  references  apply  to  Welding  22A,  22B  and  22C. 

Althouse,  Torinnquist,  Bowditch.     Modern  Welding.    General  Publishers  Ltd. 

The  Oxyacetylene  Handbook.      Union  Carbide  Corporation  Ltd.,  Linde  Division. 

Lincoln.    PTocedure  Handbook  of  Arc  Welding,  Design  and  Fractioes.     Lincoln  Electric  Co. 

Jefferson.       Welding  Encyclopedia.    Montecello  Books  Ltd. 

Griffen  &  Roden.    Welding  Processes.    Delmar  Publishers  Ltd. 

Griffen  &  Roden.    Basic  T.I.G.  and  M.I. G.  Welding.    Delmar  Publishers  Ltd. 

Hobart.    Gas  T.I.G. ,  Gas  M.I.G.      Hobart  Bros.  Ltd. 
*  Most  Useful . 

IV.  CONTENT 

Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the 
following  pages.    Teachers  are  expected  to  develop  additional  behavioural  objectives 
and  activities  to  supplement  the  identified  content  and  maintain  relevancy. 


Career  Field:   Construction  and  Fabrication 


Topic   I:    ELECTRIC  ARC  PROCESS 


Major:  Weldino 


Generalization  A:    Metals  may  be  joined  by  the  beat  produced  from  an 

electric  arc. 


Course:     'feldinn  ??C 

(advanced  VJeldinn) 


Concept  ai'id  Sub-Concepts 

^prox. 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1 .    Cohesi  on 

The 

student  '-'i  1 1 : 

(i . )  vee  butt 

a . 

nake  Vee  ^utt  wel'^s  that  './ill 

i-el  di  nn 

'■/ithstand  d<^structive  testinn. 

tecbninue 

These  v/elds  will  be  in  the 

flat,  vertical,  horizontal 

and  overhead  nositions. 

ITT       1           r\n    i  in  l     t  r\  ri 

\  1  1  .      D  1  np  \;p  1  J  1  fin 

h . 

fusion  v/eld  Vee  Putt  Schedule 

techniques 

80  pipe  -  10-16  centimeters 

in  diameter. 

c. 

cut  coupons  from  the  pipe  and 

do  destructive  testing. 

brs. 

Notes:    If  the  school  facilitv  does  not  have  tho  TI'^  or  ''y"-  units,  the  students  will  snend  extra  tirpe  on  arc  v/oldinn 
projects . 


Topic    II:    SPECIAL  FLECTRTC  ARC  APPLICATT^MS 


Generalization  R:    The  electric  arc  nroces?;  of  joininn  and  senaratinq  metals  can  he  annlied  in  several 

industrially  unique  situations. 


Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

2.  Thermal  Separation 

(i . )  air-arc 

10  hrs. 

The  st!jdent    v/i  1 1  : 

a.  use  snecialized  electrodes 
such  as: 

(i . )  nickel 
(i i . )  stainless  steel 
(iii.)  aluminum 
(i V. )  manqanese 

b.  exnlain  the  theory  concernino 
the  aonlication  of  each  of 
these  special  electrodes. 

a.    demonstrate  thp  correct  use  of 
the  air-arc  in  cuttinq  motals. 

Notes : 


Topic    ni:    SPFCIAL  OXY-ACFTYLENF:  APpLTCATIO^s 


Generalization    C:    The  oxy-acetvlene  process  of  Joininq  metals  can  be  annlied  in 

several  industrially  unique  situations. 


Concept  and  Sub-Concepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.    Unique  aonli cations 
of  cohesion  and 
adhesion 

?n  hrs. 

The  student    v-'i  1 1 : 

a.    use  the  oxy-acetylene 
techninues  in: 

(i . )  braze  weldinn  and 
brazinn 
(ii . )  hard  surfaci no 
(i i i . )  case  hardening 
(iv.)  stainless  steel  fusion 

(v. )  aluminum  fusion 
(vi . )  mannesium  fusion 
(vii.)  die  cast  veldim 
(viii . )  other 

Notes : 


Topic    jy.  FARRICATIOM 


Generalization  p.    jt^g  weldino  trade  makes  use  of  the  principles  of  adhesion,  cohesion,  separation 

and  forminn  of  metal  components  in  fabrication  and  renair. 


Ccncept  and  Sub-Concjepts 

Pipprox. 
Time 

Behaviaoral  Objectives 

Activities  or  Jobs 

Resources 

1.  Fabrication 

The  student  wi  1 1 : 

a.    throuqh  the  project,  approach 
and  solve  a  particular 
nroblem  as  it  would  be 
encountered  in  a  v/eldinn 
shop. 

2.  Renair 

a.    repair  a  variety  of  metal 
parts  such  as  v.'ould  he 
encountered  in  a  'veldinq  shop. 

60  hrs. 

Notes : 


Topic    V:    METAL  INERT  GAS  V.'ELOIMG  (nPTIONAL) 


Generalization    £ : 

Cohesion  in  MTG  Welrlinq  is  achieved  through  < 
nov/er  source,  small  diameter  v/ire  and  stored 

^  constant  potential 
shieldinn  nas. 

Concept  and  Sub-Conoepts 

^prox. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

The  student  will : 

(i . )  theory 

a.    demonstrate  an  understandinn 
of  the  nov/er  source  used  for 
this  process. 

(i  i . )  terminolonv 

h.    define  in  v/ritinq  the  termin- 
olonv associated  v-'ith  mig 
We  1  d  i  n  n : 

(i . )  inert  qas 
(i  i . )  vol taqe 
(iii.)  amneraqe 
(iv. )  inductance 

(v. )  slone;  flat,  steen 

(iii . )  MIG  welding 
technique 

25  hrs. 

c.    veld  various  thicknesses  of 
metals  in  thp  common  joints 
and  in  all  nositions. 

Notes:    This  section  is  optional  denendina  on  the  facilities  at  the  school. 


Topic     VI:    TUNGSTEN  HJERT  HAS  WELDirri  (OPTIO'lAL) 


Generalization    F:    Cohesion  in  TI^  '/eldinn  is  achieved  throuah  a  hinh  frequency  nov'/er  source  and 

a  non-consumable  tungsten  electrode. 


Concept  and  Sub-Concepts 

Pipprox, 
Time 

Behavioural  Objectives 

Activities  or  Jobs 

Resources 

1.  Cohesion 

(i . )  theory 

(ii . )  terininologv 

(i  i  i .  )  TIG  'A-eldinn 
technique 

35  hrs. 

The  student  v.'i  1 1 : 

a.  demonstrate  sound  knov/ledqe 

of  the  machine  and  its  nrocess. 

b.  define  in  '-/ritina  the  termin- 
oloqy  associated  v/ith  Tin 
Process : 

(i .  )  i nert  nas 
(i  i . )  voltaqe 
(i  i  i . )  amneraqe 
(iv.)  hinh  freouencv 

c.  weld  in  several  nositicns: 

(i . )  aluminum 
(ii . )  mi  Id  steel 
h'ii . )  stainless  steel 
(iv.)  other  annli cations 

Notes:    This  unit  is  ontional  denendina  uoon  the  facilities  at  the  school. 


UELDTiin  COURSE  MOHULES 

5.    Hpldinn  32A 

Hravinn,  Fstimatinq  and  Metal! urqv 


INTRODUCTION 

Students  may  advance  to  Welding  32A  (Metallurgy)  following  completion  of  Materials  10, 
General  Technology  10  or  Welding  12,  or  they  may  take  it  in  sequence.  This  module  can  be 
combined  to  advantage  with  any  of  the  other  modules  to  make  up  a  ten-credit  block, 

I.  OBJECTIVES 

The  objectives  of  Welding  32A  are  to  introduce  the  student  to  blueprint  reading, 
sketching  and  metallurgy  of  the  welding  trade. 

II.    CONTENT  SUMMARY 

1.  Reading  drawings  and  sketching 
-1 ines 

-projections 
-freehand  sketching 
-symbol s 

2.  Metallurgy 
-properties  of  metals 
-identification  of  metals 
-classification;  ferrous  and  non-ferrous. 

III.  REFERENCES 

Blue-print  Reading  for  Welders.     Delmar  Publishers. 
Lincoln.      How  to  Read  Shop  Drawings.    Lincoln  Electric  Co.  Ltd. 
Lincoln.     Metals,  and  How  to  Weld  Them.  Lincoln  Electric  Co.  Ltd. 
Althouse,  Torinquist,  Bowditch.    Modern  Welding.    General  Publishers. 
*  Most  Used. 

IV.  CONTENT 

Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the  following  pages. 
Teachers  are  expected  to  develop  additional  behavioural  objectives  and  activities  to  supplement 
the  identified  content  and  maintain  relevancy. 
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Topic     I:    SKETCHING  AND  RLllEPRINT  READING 


Major:  W°ldinn 


Generalization  A:    Hravn'nn  is  the  fundamental  method  of  comriunicatinn 

technical  information. 


Course:     '''eldinn  3? A 

(^rawinn,  Estimatinn 
and  '^etal  1  urnv ) 


Concept  and  Sub-Concepts 


/^prox. 

Time 


Behavioural  Objectives 


Activities  or  Jobs 


Resources 


1.  Lines 


2.  Projections 


3.    f^reehand  Sketchinn 


Symbol s 


30  hrs. 


The  student  wi  1 1 : 

a.  use  object  lines,  center  lines 
cuttinn  n^'an'^  lines,  exten- 
sion lin'^s,  iim-^nsion  lines. 

b.  describe  an  oh'-ect  in: 

(i .  )  orthonranhi c 
mul  ti  vie'-' 
i  sometri  c 
(ii,)  oblique  projection 
base  line 
center  line 
(iii . )  nersnective 
one  noint 
two  noint 

c.  mr?,ke  freehand  sketches  of 
objects  usin'^  basic  draftino 
f^rinci  nles 

d.  dra>''  the  b,3':;ic  '•/eldinn 
s\'nbol  s 


Sketchinq  obiects  and 
Internretinn  drawinns, 


Notes : 


48    Topic      II:    METAL  LUR^^Y 

Generalization    3:    In  the  metal  trades  a  knov/ledqe  of  the  science  of  metal  1  uroy  is  necessary. 


Concept  and  Sub-Ccnoepts 

Approx. 

Time 

Behavioural  Objectives 

Activities  or  Jobs 

Fesourc^s 

1 .    Properties  of 
'Petals 

Thp 
a . 

student  vi 1 1 : 

describe  each  of  the  follov/inq 
nronerties : 

densi  tv 

conducti vitv 

strennth  and  nlasticitv 

ductilitv' 

resistance  to  corrosion 

melt inn  noint 

tensile  strennth 

comnression 

elasticity 

mal leahi 1 i  ty 

bri ttleness 

fati  nue 

hardness 

f^ilm  strins: 

1.    M.  s.  Steel  Institute 
?.    A  Icon 

Laboratorv  assiqnments 
w>^itten  i;n  as  exneri- 
ments . 

2.    Identification  of 
Metals 

a . 

identify  metals  usinn: 

colour 
snark  test 
torch  test 
meltino  noint 
ferromaqnetism 
hardness 
densi  ty 

numberinq  s^'stem 

Identi  fv  i  ron,  steel , 
aluninun  etc.  th<^  common 
metals  usin-^  the  tests. 

Notes : 


Topic    II:    METALLURGY  (Continued) 

49 

Generalizatiai 

Concept  and  SuD-Conoepts 

Approx. 

Time 

Denaviouraj.  ud j  ecx  ive  s 

Activities  or  Jobs 

Resources 

3.  Classification 

The  «^tuHent  vi  11: 

(i . )  ferrous 

a.  discuss 

(i . )  steel  nroducti on 
f i  i .  )  furnace  t^'^es 
(iii.)  roll  inn  nef^ods 

b.  list  the  nerc'TtPoe 

carbon  as  it  ^ertains  to  th^ 
allovinn  of  iron, 

c.  exnlain  tbe  cbaract-r^ri sti cs 
of  5  teel  all  '^v^  , 

d.  describe  tb^'  effects  of 
heatinn  an^  cr^^nbinn  on  steel. 

.  )  tenneri  nn 
(i i . )  inneal inn 
Mii.^  ^bres^.  reliev^nn 

Film  strins  and  ■films, 
^ield  trins, 

laboratorv  evneriments. 
LahorTtorv  exoeriments. 

(i  i . )  non-fprrou'^ 
metals 

a.  idf^ntif'.'  and  li'^t  the  narti- 
cular  or  coiTnon  iis^  to  v/hich 
the  metals  ar*^  subiected. 

b.  '.-'rite  a  nane>-  on  thp  allovim 
of  nen-ff^-rrnus  netals. 

Notes : 

'/FLnifr,  COtPSE  'lOniJLCS 

f^.    '■/eldinn  32!? 

Fabrication  and  Renair 


INTRODUCTION 

Welding  32B  may  be  combined  with  the  following:    Welding  12,  22A  or  32A  or  in 
conjunction  with  the  remaining  modules  in  22. 

I.  OBJECTIVES 

The  objective    of  Welding  328  is  to  give  the  students  an  opportunity  to  demonstrate 
welding  skills  in  the  design  and  fabrication  of  practical  projects. 

II.    CONTENT  SUMMARY 

1.  Fabrication  and  repair 
-design 
-project  work. 

III.  REFERENCES 

■  Althouse,  Torinquist,  Bowditch.     Modern  Welding.    General  Publishers. 
Lincoln.      Procedures  Handbook  of  Arc  Welding^  Design  and  Practice,      Lincoln  Electric  Co.  Ltd. 
Jefferson.      Welding  Encyclopedia.      Monticello  Books  Ltd. 
*  Most  Used. 

IV.  CONTENT 

Generalizations,  concepts  and  behavioural  objectives  are  outlined  on  the  following  pages 
Teachers  are  expected  to  develop  additional  behavioural  objectives  and  activities  to  supplement 
the  identified  content  and  maintain  relevancy. 
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Topic   I:    FABRICATION  ANH  REPAIR  Major:  '-'pldim 


Generalization     A:    The  welder  has  to  de^inn  objects  and  follov;  v/orkino  Course:     Woldina  3?r 

drawinqs  and  verbal  instructions  in  fabrication  and  f^abrication  and 

renair.  Pooair) 


Concept  and  Sub-Concepts 

Approx. 
Time 

Behavioural  Objectives 

Activities  or  Jods 

Resources 

1.  Fabrication 

The  student  '-'i  1 1 : 

(i . )  desinn 

a.    desinn  and  fabricate  a  nroiect. 

(i  i . )  v'orkina 
drai-'inn 

b.    fabricate  a  nroi'^ct  from  a 
nivp>p  vmrkinn  Hr;^u/inn. 

(iii . )  verbal 

instruction 

c.    follov.'  verbal  direction  in 
the  fabrication  or  renair  of 
a  niven  item. 

13n  hrs. 

Notes : 


k'FLni:;n  chiirse  modules 

7.    '.'Gldino  32C 


56 


INTRODIiCTinri 


The  last  module  in  tHp  iJoldinn  ma1r>"  is  onpn  to  students  who  have  connlPted  3*^  credits 
or  six  modules  in  the  major. 

The  125  hours  of  instruction  time  avail 'ible  in  this  module  may  h=>  used  to: 

a.    nrovide  arf^dter  denth  to  a  module  taken  nreviouslv  in  the  '-ipldinn  seouence. 
Individual  students,  qrouns  of  students  or  +he  v/hole  class  may  elect  to 
study  an  area  in  denth.    This  could  he  advanced  and  snecial  lleldino  techni- 
oues,  fabrication  of  snecial  f^rniocts  or  research  in  metallurow. 

h.    enoante  in  actual  ','eldina  on  the  job  sunervised  by  the  Weldinn  teacher  as  a 
work  coordi n-Ttor  and  by  a  journevman. 
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